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Students are able to:
1.represent discrete-time signals in frequency
domain.

2.perform basic operations on discrete-time signals.
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Discrete-time Signals

e A discrete-time signal 1s defined only for
discrete values of the Independent variable at
uniform intervals t = nT where T Is the interval
between time samples and n Is an integer.

e This signal, which Is a sequence of numbers,
may be obtained by sampling a continuous time
signal.
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X[nT] = {X|O], x[T], x[2T], ... X[nT]}



oA discrete-time impulse or an impulse.

ST = I =0
= 0 n=%0

o[n]

1

—3-2—-1 0 1 2 3 4 5



Example 1

Determine the values 8[0], o[3] and 5[-2].

o[n]

-3-2-1 0 1 2 3 4 5
5[0] = 1, 8[3] = 0 and 8[-2] = 0



Example 2

Draw the signals:

(a) X|[n]=48d][n]

(b) x[n] =-25[n]

(c) Xx[n]=9d[n-3]

(d) x[n] =59[n] + 45[n — 1] — 5[n — 3]




Example 2

(a) X[n] = 489][n]

X[n]

48

—3-2-1 0 1 2 3 4 5

48

o[n] 4®—X[ﬂ]



(b) X[n] =-25[n]

—3 2 —1 1 2 3 4 5



Example 2

(c) X[n] = d[n — 3]

X[n]

1

3—2—-1 0 1 2 3 4 5

St — 7 5[n-1] 3 02 S




= Example 2
(d) x[n] = 53[n] + 45[n — 1] — d|n — 3]

X[n]
)
1

—3-2-1 0 1 2 4 3



Example 2

(d) x[n] = 59[n] + 45[n — 1] — d|n — 3]

x[n]







Example 3

Determine the values of u]— 1], u[0] and uf1].

u[n]

e ———————— 1]

-4 -3 -2 -1 0 A I

u[-1]=0,u[0]=1andu[l] =1



Example 4

Draw the signals:

(@) X[n] = 3u[n]

(0) x[n] =1

(¢) X[n] =
(d) X[n] =

(€) x[n] =1

[-n]

[n—3]

[3—n]

In] + 2u[n — 2]
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Example 4

(d) X[n]=u[3 —n]

x[n]




Example 4

(e) X[n]=u[n] + 2u[n - 3]

2 3 3 9 0

4 3 =9 -1 0 1 2 3 4
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